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Sealing for a pnunser veUdto 

Tbi3 InventioD x^latea to seating for a passenger vehiole* It has particular, but not 
5 exclusive, appiicaiioa to seating in a passenger cattyiog aircraft 

* 

There ore clear economic Incentives that drive aircraft designers to provide as many 
seats as possible hi a passenger abcroft Yet there is a conflicting demand to provide 
those passengers billing to pay ftr ptemxom semces with a feeling of qpace and 
privacy. In particular^ buuness class and first class passengers on long air journeys may 
10 be offered seats that rsclinc and can be converted into a bed. Buch seats are very 
attractive to passmgers because of the Gozofort that th^ HbwevCT, they are less 

■ 

fitttactive from the point of view of the aitcraft operator because they represent an 
ine£Sdentuseof£|Nu;eivithintfail^aixcra^ • 

Althoi^ embodhnenla of the invention ivill be described vAih respect to ai^licatian to 
15 aixaafly it is not limited to such appUcadona. It may» for exanqple, find application in 
other fiums of transport snob as ships, hydrofol]s» trains and coaches and so &rth, as 
well as in other ciiiconfistanccs not related to ttansport 

Therefore^ it is an ahoi of this invmtion to provide a aeatipg arrangement that can.be 
used in passenger aircraft end in other circumstances that can provide an increase in 
20 passenger-canying capacity without leducing (and maybe inraeasing) an occi^anf s 
perception of space. 

From a first aspect, this invention provides a sealing auangement for a passenger^ 
carrying vehicle the arrangement providing a plinrality of seating positions, a seating 
position comprising a seat and a footwell, &e fbotwell of a first seating position being 
25 located adjacent to the seat of a second seating positions the second seadng position ' 
being located generally &rwaxd of the first seatfaig position. 



The poaitionmg <rfth0 fbotvwn a4|accat to a seat in firot aU^ 
to rows having a pitch that is Jes8 thm In a conveou.^ While Iho 

traMverw spacing between lha saats must be greater Ihao ht a coovenlionBl 
ammgemen^. ihc weraU eflRK* is to provide a pasaenger with ira 
5 floor area occupied than is powiWe hx a conventional aoaflgement. For a given floor 

area, embodimentg of the Invention may aUow lip to im mote seats to be pMvidfid 
tiian can a conventional anangBment 

■nie invention has particular application to embodiments hi which the seat can be 
ledinedtoenableauaertosleq). Unlike fa oomrentional "lie flat at an angle- xeoUatag 

10 seals, the footweU does not need to fit hdow a scati so ha height can be sufficiait to 
■coonanodate an occupier's feet while the occupier is fliUy teclhied. 

When a seat in a seating anangenunt is in a rsdined position* a leg-supporting 
component of the seat may pn^ect into a Ibotwell finwaid of tiiat seat The leg- 
«^rting oonyjonent may dosdy iwaoach a platform This can 

IS be used to provide a sleephig platfomi that is longer thsn that which could be nnivided 



by componoxts of the seat alone. 









rr 



In a typical installation, an aorangemeot embodying tiie fatvention 

more groups in M*ich sealing positions aw disposed hi rows. Fox 
may be transvetse to the nonnal dhxction of travel of the vehicl 
20 installed. Such groups may mdude rows havmg just om _ _ _ 

or additionally, a gtovp may have alternate rows having two and tixiee seating positipiL 

4 

case, most commonly found around tiie centre line of an 
aircraft passenger compartment a ihrther advantage of embodhnoits of die mvention 
becomes qiparent. Most passengras 6an eiiter or leave their seat vvithout disturbing any 
25 otherpassenger. Only occupiers vwthm the cential position of a three-seat row (or im>^ 
positions of longer rows) need disturb any other passenger, and a maxhnum of one oflier 
passenger need move fcr tows of flxtee or four seating positions. 



From a sectmd aspect, this invention provides a passenger-catxyfaig vehicle comprising 
a seating anangement according to the first aspect of &s hxvention. This aspect of the 
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inventiQu offm particulv advantages vahetc the ]>as5exig^MaiTying vdiiole la an 
aircraft 

From a Aird aspect, this Utvoition pravidea a seatiog coicpoiiciKt comprising a seat and 
a ftiotvve]I» the footweU bdng located to laterally beside the seat Such a seatiag 
S • componeat can be used in the piroviston of an airangemont embodying the first aspect of 
the inventioii within a viihide emboi^yiiig the second aspect o£ tike kcw 



15 



lying tins eq^oftheiovexidcm may inclu^ 
shell most typically hioltides a tecess that constitutea the fixitwell. 

The shell most poreferably ia formed as a plasdc moulding. In this v^y, it may be 

« 

10 provided yoA. additioncd fimctioDfd liMcurtions. For example, it typieaOy inolndes a 
zefiim to enclose a bask of the seat and to enclose opcialing con^osents of die seaL 
The shdl may also iztdnde a fonnodon (amonigst other possibilities) that serves as an 
annrest, a tray, a table, a support for a display monitor and a holder fin: literature. 

# 

Where a tiay andA» a table is provided by a fimnation of the shelU tt may not be 
neoessaiy to provide an in-am table. This allows ti» space pip vided to the passenger to 
be maxiinised with respectto the overall width of the seatizig component 



A seating conxponezd enibo^yii^ this aspect of the mweaauon may provide one, cwd, 
liuee or mora iseatuig posidona. Embodunents diat provide one seating poutiotk 
^ically hove one seat and one fiiatvwdl. Embodtmoits that pnyidde two seating 
20 positions may include thiee footweUs, and these may be used in aUeniato wwb with 
seaiina components diat provide three seating portions and two &otweI]s. 



1 


1_ J 











The seat provided In 

upright position and a reclined position. In the reclined position, the seat may provide a 
. substantially flat sleeping plalfbrm. This is advantageously disposed horizontal or at a 
25 shallow angle, such as a few degrees (e-g. 2**) from horizontal when in normal use. 
Note diat an aircraft nonnally flies with its nose slightly high such that the floor is a few 
degrees (say, 3"") fiom horizoiital. TherefiH^ to obtain a level bed innomial fli^ the 
sleeping platfomi must slope downwardly wifli respect to the floor in a fbrward 
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Embodimenta of the invetttion will now be ddsonbed in detail, by way of exemple» aod 
with reference to accoaipaiiying dzawlngs, in which: 

Figure 1 is a seating plan diowing a seating ittiangement in Zoi^ 
600aiicraft; 

5 Figiire2 (s a seatlngplan showing a sealing aaangaaafint in Zones B and C of an ALrbus 
A380aiKcrafi; 

■ 

Figure 3 is a tzansviMSC detailed view of seats fai the embodiments of Figuxe 1 and 
Figure 2 in an upright and a reclined posttxon; 

Figure 4 is a detailed plan view of seats in the embodiments of I^gure 1 and Figure2 

10 showing Ihem occupied wlm in the reclined positic^ 

» 

Figoie 5 and Figure 6 are etoss-Bactional views on» respectiveliy, Ifaies ArA and B^B of 
Figure 3; 

Figure 7 and Figvoie 8 ai9 part cofi-away, perspoc^ of seats in die embodiments 

of Figure 1 and Figure 2 showing seals in both iqdght and reclined positions; 

1 S Figure 9 illustrates an arrangement of seating in tiie embodiment of Figure 1 or Figure 2 
in the region of a cooking galley; 

Figures 1^ 1 1 and 12 Uhistrstes an arrangement of seatir^ in the enibodiment of 
Figure I or Figure 2 in the region of alavatory endosure; and 

Figure 13 is a plan view flutf: senses to con(q)ate a conveotiozud seating ax^^ 
20 one embodying this invention* 

As shown in Pigute 1» sealing Zone A in an Airbus A340-600 (r. t m.) aircraft is 
provided with alcrtal of siTC^-dix seating portions. As shown in Figure 2, seating Zones 
B and C of the upper deck of an Airbus A380 (r. t m.) ^craft are provided respectively 
with seventy-three and thirty-two seating positions. Much of the foUowizig description 
25 applies to both of these embodiments. 
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The seats an ananeed lalfatee groiqps, two outer groups 10, 12 and «a inner group 14> 
sdMiatcd by two aides 16, 18. WWito each group, seats are arranged in rows that 
extend ttansvereelyoftheirineipalaxbX of the aircraft. The rows a» spaced with a 
pitch of 1016 nun (40indies). Thus, an outer row 10 of fourteen seats in the 
embodiment of Figure 1 has an overaU lengfli of 13208 mm (520 inches). Within each 
outer group 10, 12, each row includes one teadng position, in the Inner groiq;i 14, the 
raws include alternately two sealing i 



The immediately following description applies to a typical seating position within ft 
gioup. Seating positions at titeltant row and rear row ofeach group differ, and will ho 

10 described sepsratdy below. 



30 



Eadi Besting position InOlodBS a totwaroriaomg seai 4tv aro ».Mii«.the 
row. eadi seat 20 is disposed, in a tcansveiso dinetion. aKyacent to & &otwell 22 
assodated witti a seating positidin of the row immediately bdiind. 

As shown in Figure 3, each seat 20 can adopt a range of positions, from an upright 
position to a foUy reclined posiUon (both being ihown in Mgm» 3). The seat coaqpilses 
a back 26 and a squab 28 that fbrm the bade and baaa of the seat i»*en in the upright 
portion, lie seat fuEthex includes a leg support pad 30. In the upri^t positioa, the leg 
support pad 30 ejrtcnds. out of use, downwardly ftom a front edge region of the Squab 
28. Conveniently* a life jacket 34 can be canicd on the leg suppon pad 30 beneath the 
sqoab28. 

The back 26, squab 28 and leg support pad 30 are carried on a linka^ 32. The Unk^ 
32 serves to control movemrat of die can^onentB canied upon it at the seat mov«> 
between its upright and xeduwd positions, flie movement being driven by an electric 
motor34. The design ofsuchUnkages is weU^ondetstopd. and since it is not centeal to 
the invention, it will not be desotibed in detail. However, in this emibodiment, it is 
important that the bade 26 of the seat does not move (or moves trnly minimally) 
rearwards M flie seat moves from its Tipriji* to its reclined positi^ Movement to the 

lecllned position is achieved by a downward and fbiward pivoting movoneat of the 
back 26. a {xedoroinanlly iisrwaid movemeot of ^ squab 28, and an upward pivoting 
movement of the leg sappoA pad 30. "When reoHned, the back, squab 28 and leg support 




■ 
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pad 30 fi»m «a ^ipnndiiistdy flat damping pletform of lengtfi approximately 1880 mm 
(74 inches) that is angjed at a few degrees (aay, 2") fiom die hodzontal while the 
aircraft U in noimal level flight. ClUa is adiieved its bebg at an angle of 
^pproKimatdy 5' to the floor.) la swdi a posMoa, die leg suppcat pad 30 extends into 
the footwell 22. la getund, it ia desiiable to pnmde a sleeping pladbim that 

to horizomal as possible. 



10 



IS 



20 



25 



Witfam the fbotweU 22 diere is a platfomi 40 tiiat has an iqip V 
die floor of die alrecaft at a height of sippioxiiDately 183 mm (7^ inches) and widtti of 
approximately 307 mm (12.1 inohesX When the Beat 20 is In ihe reclined position, the 
an edge of the leg 8iQ>poit pod 30 that is finlhest fiom the squab 28 is o^ifl^^ to and 
level ^th the platfonn 40, sach that platfonn can servo as an extension of the 
sleeping plat&im tihat is provided by the teelined seat 

Figure 4 shows tihe sealing ajuaagem enl desoibed above occiqpied by passengers. Hie 

■ 

torso and head of a person (idemijBed as PI in Pig. 4) oceopying a seat in a first row is 
a^acent to the legs of passengczs (P2, F3) m ftn Innnediatdy Shicethe 
width of the fbotweli 22 is less than the width of the seat. Ibis allows a mora efEcient 
use of ipice than is possible with seadngarzai^econventionaU (A 
comparison of an embodhnent of the btvention and a conventional anangement is 
shown in Figure 13.) 



The shapes and dimensions of ihe seatmg positions in thl$ seath% azrangement are 
shown in. detail in Figures 5 and 6. The width of the space that is provided &t each 
passenger in the reclined seat at shoulder height is 602 mm (23*7.indbes). Within the 
footwdl, the widdi is 307 mm (12.1 indies). Tb& depdi of the £xitweli is 360 mm 
(14,2 inches). Also Ulnstrated in these drawings are possible locations for the seat 
box (SEB) and the in-flisht entertaiiiment box (IFB). 



Further delaiis of the implementation of tiie invention will now be described. 



Four distinct types of seating conqpments ate provided in each embodiment.- Witi:an the 
inner group 14, alternate rows have two seats (and three fbotwella) and three seats (and 
two footwells). An end jpart of each type of tow is sliown in Figure 7 at A and B, 
30 respectively. Withiq the outer groups 10, 12> each row lias one seat Aitemate t!OWS 
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have the seat to Ae left (looking ftrwaid) and to Ihe right of the fi)otweU of the row 
behind. These are shown, ceapectivdyv at C and D in Figure 8. The construction of 
each of these asaembliaa is almilar, and will now be described 





P 







5 fonnatiofis that constitiito several ftmctional componi 
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First, the shell 50 has a xespeottve i^d^ concave (to the ihmt) region 52 for each aeat 
thus, each shell 50 may have one, two or tbiee such regions^ Eadii concave region 
may hove an aportuce 64 Ibimed through ifc an upper part In this embodiment, two 
such apertuies are provided on each concave region. Such an aperture can be used as a 
hand-hold by passeogei^ walking in the aisles or wtule gaining access to or exitiiiig from 
the seat; and they can also contdbute to die aesthetic design of tibe seating components. 
The upright concave region covers the rear of the seat back 26 when it is in its iqms^t 
position, and extends downwardly to enclose the linkage 32 and the motor 36. 

When viewed fromli&e fiool; the shell 50 has a fbrwardly-prqjecting buttress portion 56 

• « 

diet has a rectangular cxoss^sectkm. Ihe buttress portion extends adjacent to the squab 
28 of the seat when it is in ihe upright position. An upp» surface of the buttress, at a 
height approximaldy 729 mm (28.7 inches) above the Horn level, has longitudinally 

^^^^ 

provides an armiestfor a person in the acyacent seat when it is upright. At its forward 
eactent, the buttress has a flat-topped regiozL This flafrtopped region carries a tray 
asaemblyfiO. The tmy assembly 60 can provide a «nall tny sur&ce when disposed in a 
folded position upon the buttress 56. Furthetmore, it has two leaves 60 that can be 
folded out across tlie adjacent seat. 20 (see 62 in Figure?) to provide a larger tray 
sur&ce approximately 698 mm ^7.5 inches) above floor level, for example, for serving 
a meal. An egress space of 216 mm (8.5 inches) is provided between tlie front of each 
buttress 56 and the rear of the shell 50 infiont 

Wh» viewed from the rears the buttress 56 presents a forwardly extending recess 54 
that opens rearwardly. Hie recess constitutes the footwell for a seating position to the 
rear. A flat support memb» 62 extends transversely across an upper part of the recess 
to fbrm a storage pocket, taking the place of tiie pocket that is normally provided on the 
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back of a convoQlional airaraft seat The support member 62 slopes down in a fofvyaid 
diiectioa witii respect to tiie floor at an aogle of a ftw degrees* This is to x«slst the 
tendency of articles to &U fiom the storage pocket while the aixcmft is accelerating: for 
takeoff or whea climbing. 

5 An vprigfat web portion 66 of the aheU SO extends between adjacent concave portions 
52. A coiresponding upright portion 68 eimids adiiaco^ 

the one-seat seating assemblies and outwardly finom outer aides of the concave regions 
52 of die two*^seat seating assemblies. As wiU be nnderstood, each such iqirigfat portion 
68 is positioned in fiont of aicqpective seat in ftsc row behind. It can therefore be used 
10 to carry a display screen 70 in a position that can be conveniently viewed by an 
occupier of that seaL 

A4)8cent to cadi aisle 16, 18, tiie aheti has a fbrwardly extending aim portion 74 that 
extnds beside fhe aqu^ 28 of ^ seat wtien in the uprif^t position. An upper sur&ce 
of fhe ami portion 74 is fbrxxied as a lip that turns in abov^ 
IS an armrest In cQnse(^eiice» the width of die squab 28 cen be greater tiian the dista 
between the aims. For example the sqnsb may be 970 inm indhes) wide^ 
the distance between^ arms may be 554 rnmG21.8uLcfae&). Moreover, tibere is no in- 
arm table to add to the width of the seat. 

This providea the occi:^^ of ihe seat with widfh where diey benefit it most - in the 
20 region of tbeu- hips ^^^ien seated and shouldras vAen sleeping *- and provides adequate* 
but reduced, width vrbm it is less iniportBi:tt — in fhe footwell when fhe seat Is reclined. 
As compared with a conventional arratlygemcnt, each passeRger occupies less floor 
space, yet the transverse distance between each passenger is greater (£>i example, up 
from ISO mm to 254 mm (6 inches to 10 inches), giving the passenger an increased 
25 perception of space* The sheJI also provides fhe occv^ier with a personal enclosed 
space, this fiirther contributing to a feeling of comfort. 

The overall width of a single seat and two adjacent footwella in this embodiment is 
approximately 1458 mm (57.4 inches)^ and a double seat with a single intermediate 
footwell Is approximately lS32mm (603 inches). A skigle seat and fbotwell 
30 component has an overall width of approximately 952 mm (37.S inches) 
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Special maasurefl are taken at ifao fiont and tear onda of each gnnq) of seats to optbnlsa 
tliB utt of spacoL 

Figure 9 shows an anangement diat can ptovlde an effidant airangement for a central 
aiale that ends inunedialdy to the rear of a tnmsveiae g^ Ttds is not required in 
S the arrangements shown in Figures 1 or 2, but may be applicable to installations 
embodying the invention in other aircraft Ihe gall0y SO has a rear bulkhead wall 82. 
The aim of die anwgement piovided in embodimenta of Urn invention is to minimise 
the clear distance that must be left between tiie bulkhead 82 and the first row of seats. 

hk order to provide a &otwdU fbr each of the seats in the front row» arespectiva recess 
10 84 is formed in the bulkhead 82 in fioat of each seat The recess is of dimemdona 
similar to tha &otweU recesses described above. Within the galley, there is a prpjeoting 

* 

abutment carrespondhsig to eadi recess. A display monitxir.TO can be mounted on fhe 
bulkhead above the recess 84. 

To minimise the intrusion into the galley spwo^ regions between adjacent recesses can 

m 

15 be used to store galley troUeys^ and fhe space above tiie abutments can be used as a 

« 

genera purpose storage space, including, fisr example, stowage clipboards. 

* 

Likewise, when a front row approaches a lavatozy enclosure, as tabelkd ^A* in Figmres 
1 and 2p or a store aqpboard, particular measures can be taken to optimise the use of 
space. Figures 10 to 12 are views from various vantage points of one such anangement 
20 with respect to a lavatory enclosure 86 at the front of the outwgroiq) 14« Onceagain» 
the objective is to mirdmSse 'Oie longitudinal distance between a rear bulkhead 88 of the 
enclosure and the front seat 

As with the galley^ a recess 90 is foomed in the bulkhead 88 to consdtute a footwell. 
The coirespcmding abutment within the lavatory enclosure 86 has a top sur&ce that can 
25 provide a table-top surbce fi»r a person widiin the enclosure. Alteonatively, the qnce 
above fhe abutmott may be enclosed for use as stowage qiace or housing for 
equipment 
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At the rear of a group» the seat caa be mounted dose to a Vulkhaad aince no extra space 
is needed to allow tho seat to imllne. If there ia sufiBoieni space to gain access to it, the 
unused rear fbctwell may previde additional storage space. 

Vm InvenUon is not limited to the embodimcDts (teaoibed berain y/biioh may be 
modified or varied without departing fiom ihe scope of tiw invention. 



I i*^* t « • 



1 



imae 



30i 




FOOTWELL 



IN«(R 

— - — e4_L 



BHOULDe=e SPACE 




SECTION CXJT A/A 



Fig 5 



m 

\ 

t 

\ 

1^ 




SECTION CUf B/a 

Flg6 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^^/^"lDJES or MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



